Using data from surveys of life satisfaction, evidence has been presented that European citizens' subjective well-being is inversely related to inflation and unemployment. Motivated by the "Barro Misery Index", this paper reconsiders the relationship between macroeconomics and subjective well-being by including the growth rate and the long-term interest rate as additional variables in life satisfaction regressions. The paper finds that people care about growth and employment on the one hand and stability on the other, where stability may alternatively be captured by the inflation rate or the long-term interest rate. Stability, measured in whichever of these ways, does not seem to be less important to European citizens than growth and employment.
I. Introduction
The literature on endogenous macroeconomic policy has long been using the concept of a social preference function over inflation and unemployment, either in models of the political business cycle (Nordhaus 1975 , MacRae 1977 or in models of a benevolent government that wants to maximize the utility of the representative consumer (Barro and Gordon 1983) . The welfare function over inflation and unemployment (loss function) has now become a standard tool in macroeconomic textbooks (see, e.g., Blanchard and Fischer 1989 , Persson and Tabellini 1990 , Burda and Wyplosz 1993 and Hall and Taylor 1997 .
The particular specifications for the loss function differ in terms of functional form and the weights attached to the two components. An especially simple version is the so-called "misery index" which specifies the loss as the unweighted sum of the annual inflation and unemployment rate. In a pioneering study, Di Tella et al. (2001) have used data from surveys of life satisfaction to study how survey respondents' reports of their well-being vary as levels of unemployment and inflation vary. They find a statistically significant inverse relationship between European citizens' reported life satisfaction and these two variables, suggesting that a function reminiscent of the textbook loss function exists in the data. In this function, the weight placed on unemployment is considerably larger than the weight placed on inflation. Similar results were obtained by Di Tella et al. (2003) using a different econometric methodology. This has led to the conclusion that the "misery index" implies an overweighting of inflation.
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This paper reconsiders the relationship between macroeconomics and subjective well-being by including the growth rate and the long-term interest rate as additional variables in life satisfaction regressions.
3 Growth -in addition to low unemployment and inflation -is a standard goal of macroeconomic policy, see e.g. the European Union's "Stability and Growth Pact". 4 The long-term interest rate -on top of unemployment, inflation, and growth -has been invoked in the "Barro Misery Index" (BMI) in an attempt at assessing the economic performance of several U.S. presidents (Barro 1999) . The BMI provides the motivation for undertaking the present study.
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Using data for the same set of countries but a more recent time frame, a regression comparable to the Di Tella et al. (2001) approach replicates their finding that unemployment affects life satisfaction more strongly than does inflation. Including the growth rate as an additional explanatory variable shows that citizens care about growth as well. Moreover, inclusion of growth leads to an increase in the emphasis placed on low inflation relative to low unemployment. The long-term interest rate is also found to be a strong and statistically significant covariate of life satisfaction, in addition to unemployment and growth. However, its inclusion implies that inflation becomes insignificant. These findings are valid no matter whether levels or changes of the macroeconomic variables are considered.
Overall, it thus turns out that people care about growth and employment on the one hand and stability on the other, where stability may alternatively be captured by the inflation rate or the long-term interest rate. Stability, measured in whichever of these ways, does not seem to be less important to European citizens than growth and employment.
Section II describes the model, data, and estimation method. Section III presents and discusses the findings obtained. Section IV concludes.
II. Approach and data

A. The model
I consider a life satisfaction regression of the following form:
where LS kit denotes life satisfaction of individual k in country i and year t and c kit is a vector of socio-demographic characteristics. The variables u, p, g and r denote the unemployment, inflation, growth, and long-term interest rates, respectively, and α u , α p , α g and α r the associated coefficients. β i and γ t are country and year dummies, and ε kit is an error term. In order to follow the idea of the "Barro Misery Index" (Barro 1999 ) more closely, a version of (1) looks at changes of the macroeconomic indicators, instead of levels: for any variable x. It should be noted that the estimating equations do not include individual fixed effects (person dummies), since in our data source the persons surveyed change from year to year. We are thus unable to control for unobserved heterogeneity at the individual level.
B. Data
The data on life satisfaction and socio-demographic characteristics are taken from the Eurobarometer survey series. They cover the period 1992-2002 and refer to the following countries: Belgium, Denmark, France, Germany, Great Britain, Greece, Ireland, Italy, Luxembourg, Netherlands, Portugal, Spain. 6 The Eurobarometer survey is a representative survey of approximately 1000 persons per country (Germany: 2000, Luxembourg: 600).
7 Given a lack of data for some of the socioeconomic characteristics in several country-year configurations, the data base refers to 51,207 individuals.
The life satisfaction question reads as follows: "On the whole, are you very satisfied, fairly satisfied, not very satisfied or not at all satisfied with the life you lead." The responses are rated as follows: "Very satisfied" = 4, "fairly satisfied" = 3, "not very satisfied" = 2, "not at all satisfied" = 1.
The unemployment, inflation, growth, and long-term interest rates are taken from AMECO, the annual macro-economic database of the European Commission's Directorate General for Economic and Financial Affairs.
8 They are entered in our data as percentages. The time frame considered is restricted to the post-1991 period because AMECO data prior to that date show West Germany only, not unified Germany.
As background, Table 1 sets out correlation coefficients among the variables. Life satisfaction is negatively correlated with unemployment, inflation, and the interest rate and positively correlated with the growth rate. Unemployment and inflation are negatively correlated with growth. There is a negative correlation between growth and the interest rate and a strong positive correlation between inflation and the interest rate. 
C. Estimation
There are several methods for estimating equations (1) and (2). Given that the life satisfaction data are ordinal variables, an ordered discrete choice model is appropriate. I therefore use the ordered probit maximum likelihood model to estimate the coefficients from equations (1) and (2). Since this model treats true life satisfaction as a latent variable, the numerical values of the coefficients so obtained have no meaningful interpretation. In spite of that, the ratio of any two coefficients (e.g. unemployment and inflation) has an unambiguous meaning: It represents the utility-constant trade-off a representative individual would be willing to make between these variables (marginal rate of substitution). Previous literature on macroeconomics and life satisfaction has used several estimation strategies. While Di Tella et al. (2003) apply an ordered probit maximum likelihood estimator to the original data, Di Tella et al. (2001) run second-stage OLS regressions in which the dependent variable is the regression-corrected lifesatisfaction level from a first-stage OLS regression of life satisfaction on individual characteristics. As a robustness check and in order to enhance comparability with some of the previous literature, I will therefore employ OLS in addition to the ordered probit model. 9 Using a one-stage instead of a two-stage OLS approach has no effect on estimated coefficients (Greene 2003) .
10 A further robustness check will involve country-specific time trends (a time trend whose coefficient is permitted to vary by country). Table 2 shows the key estimation results for equation (1). The estimations control for socio-economic characteristics of the survey respondents, especially income and individual employment status. As Table A1 in the Appendix shows, the individual socio-economic characteristics affect life satisfaction in the way familiar from the literature (see Frey and Stutzer 2002) . Income, higher education, and marriage are positively associated with life satisfaction. Females report higher life satisfaction than males, whereas age takes the usual u-shaped profile. Household size, the number of children, being divorced, separated or widowed, the size of the town, and being unemployed are negatively associated with life satisfaction. The coefficient estimates for the socio-economic characteristics are remarkably robust to the treatment of the macroeconomic variables.
III. Results
A. Estimation results
The fact that a respondent is unemployed affects life satisfaction more strongly than any other of the individual circumstances. However, over and above individual unemployment, the relationships formulated in subsection II.A hypothesize that life satisfaction is in addition related to the general unemployment level (being an indicator of unemployment risk). Furthermore, the hypothesis is that other macroeconomic indicators affect life satisfaction as well.
In checking these assertions, I proceed in several steps. In a first step I omit the growth rate and long-term interest rate from the regressions, thus obtaining a model comparable to that of Di Tella et al. (2001) . In regression (1), which is the counterpart to column (1) in Table 1 of Di Tella et al. (2001) , unemployment and inflation get significant negative coefficients. The unemployment coefficient is larger than the inflation coefficient. This is consistent with their result; yet they obtain a larger proportion of the two coefficients (the unemployment coefficient is 2.3 times as large as the inflation coefficient).
In regression (2), I augment the model by including the growth rate. This yields a significant positive coefficient on growth and significant negative coefficients on unemployment and inflation. The latter two coefficients are practically equal. They are smaller in magnitude than in regression (1) but considerably larger than the coefficient on growth.
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11 The larger coefficient size in regression (1) is related to the negative correlation with growth (Table 1) ; unemployment and inflation act as proxies for low growth.
Regression (3) extends regression (1) by including the long-term interest rate (while omitting the growth rate). This leaves the unemployment coefficient from regression (1) unaffected, but implies that the inflation coefficient becomes insignificant. The interest rate has a significant negative coefficient, whose magnitude is even somewhat larger than that of unemployment.
In regression (4), the growth rate and the interest rate are jointly added to the unemployment and inflation rates. The coefficients on unemployment and growth are now similar as in regression (2). The coefficient on the interest rate is similar as in regression (3). All of these coefficients are significant, whereas the coefficient on inflation is insignificant, as in regression (3).
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12 The result that the inflation rate and the long-term interest rate are not simultaneously significant is related to the strong correlation between them (Table 1) . 13 Since results for the socio-demographic characteristics are practically the same as shown in Table A1 , they will not be presented in detail. Before discussing these results in more general terms, we turn to the estimation results for equation (2), in which the macroeconomic variables are included as changes instead of levels. Apart from this difference, Table 3 has the same structure as Table 2 . 13 In regression (1), unemployment and inflation have significant negative coefficients. The inflation coefficient is larger than the unemployment coefficient. This discrepancy is further increased in regression (2), in which growth is added and obtains a significant positive coefficient whose magnitude, however, is considerably smaller than that of the other two coefficients.
14 In regression (3), in which the interest rate is added, the unemployment coefficient from regression (1) is (again) almost unaffected in magnitude and significance, whereas the inflation coefficient becomes insignificant (as in equation 1). The interest rate has a large and significant negative coefficient. The latter result also holds in regression (4), which, in addition has a positive and significant coefficient on growth. Unemployment and inflation have negative coefficients, but only that on unemployment is significant.
14 Di Tella et al. (2003) experiment with the change in GDP per capita and find it significant only when country-specific time trends are included. In comparing equations (1) and (2) there are some important differences. In regressions (1) and (2) the coefficient for inflation is bigger than the one for unemployment in equation (2), while the opposite is true for equation (1). The coefficient of growth in regression (4) is larger than in regression (2) in the case of equation (2), while the opposite is true for equation (1). The coefficient for the interest rate and its importance in comparison with the other macroeconomic variables is much larger for equation (2) than for equation (1).
B. Some robustness checks
Since the previous literature has used several estimation methods, a first robustness check employs least squares instead of the ordered probit model. Results for the full version of equation (1) are shown in the first column of Table 4 . All of the qualitative results described above are preserved: While growth affects life satisfaction positively and significantly, unemployment and the interest rate have a negative impact. The inflation rate is insignificant due to inclusion of the interest rate, as in the ordered probit regression. When the interest rate is omitted (results not shown in the Table) , the inflation rate is significantly negative, and the associated coefficient (-0.023) is essentially the same as that of the unemployment rate (-0.024), whereas the coefficient on the growth rate is the same as in the full specification (0.003) 15 . A second robustness check adds a time trend, whose coefficient is allowed to vary by country. 16 When the ordered probit model (being the preferred estimation method) is retained (second column of Table 4), the qualitative results from the main model (as summarized in the preceding paragraph) remain valid, but the precision of the coefficient estimates (t-statistics) is sharply reduced. The time trends are insignificant for most countries.
The same conclusions are obtained when the model with country-specific time trends is estimated using least squares (third column of Table 4) .
Overall, the substantive results from subsection III.A are robust to variations in the estimation method and to the inclusion of time trends. However, the model with time trends appears overparameterized and to involve considerable collinearity. 
C. Discussion
Several general and robust findings emerge from the estimation results presented above.
(a) In addition to unemployment and inflation, the growth rate belongs in a macroeconomic life satisfaction regression. Quantitatively, the influence of growth is small relative to other macroeconomic factors. These findings hold irrespective of whether the macroeconomic variables are included as levels or as changes (regressions 2 and 4 in both Table 2 and Table 3 ). (b) The long-term interest rate is a significant covariate of life satisfaction, but its inclusion implies that the inflation rate becomes insignificant. Quantitatively, the influence of the interest rate is large relative to other macroeconomic factors. Again, these findings hold irrespective of whether the macroeconomic variables are included as levels or as changes (regressions 3 and 4 in both Table 2 and  Table 3 ). (c) If the interest rate is included in current percentages its coefficient is about the same magnitude as the coefficient for unemployment, but when it is included in changes it is of a much larger magnitude.
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(d) If growth is included, but not the interest rate, inflation is practically as important for life satisfaction as is unemployment when levels are considered (regression 2 in Table 2 ), and more important than unemployment when changes are considered (regression 2 in Table 3 ).
IV. Conclusions
Previous literature has investigated how subjective well-being is related to unemployment and inflation. Motivated by the "Barro Misery Index", this paper has reconsidered the relationship between macroeconomics and subjective wellbeing by including the growth rate and the long-term interest rate as additional variables in a life satisfaction regression. The paper found that a macroeconomic life satisfaction equation should include the growth rate, the unemployment rate, and either the inflation rate or the long-term interest rate. Interpretation of these findings in terms of the traditional misery index as well as the "Barro Misery Index" may start from the idea that both attempt to merge the employment dimension with the stability dimension of macroeconomic performance. The BMI modifies the traditional misery index by (i) adding growth and (ii) capturing stability not just by the inflation rate but, in addition, by the long-term interest rate. The BMI accommodates the circumstance that there is usually a growth-andemployment target and a stability target to macroeconomic policy.
Against this background, the results of the paper suggest that people care about growth and employment on the one hand and stability on the other. Stability may alternatively be captured by the inflation rate or the long-term interest rate. Measured in whichever of these ways, stability does not seem to be less important to European citizens than growth and employment.
If stability is captured in terms of the inflation rate, our findings suggest that similar weights may be appropriate for inflation and unemployment. The traditional misery index -which attaches equal weights to unemployment and inflation -may be incomplete as a macroeconomic social welfare function, since it fails to capture growth as one determinant of well-being. It may be right, however, in capturing peoples' unemployment-stability trade-off. 
